Population-based assessment of compartmentalised intracellular cAMP signalling mediated by incretin receptors
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Introduction. G protein coupled receptors (GPCRs) are primarily expressed in the plasma membrane. However, some GPCRs are also expressed at intracellular locations, while others can traffic to subcellular compartments following agonist-mediated activation. Monitoring and quantifying receptor signalling from intracellular compartments often relies on single-cell imaging, exemplified by studies on the glucagon-like peptide-1 receptor (GLP-1R; Fletcher et al. 2018). 
Aims. We have developed methods for measuring subcellular signalling on a population level using bioluminescence resonance energy transfer (BRET) biosensors anchored to subcellular compartments, allowing for higher throughput measurement of ligand activity.
Methods. HEK293A cells were stably transfected with plasmid cDNA for a BRET biosensor of cyclic adenosine monophosphate (cAMP; CAMYEN sensor) with fused localisation tags. Biosensor localisation was confirmed using confocal microscopy. The GLP-1R or glucose-dependent insulinotropic polypeptide receptor (GIPR) were then transiently expressed at low levels in these cell lines, plated to 96 well plates and ligand-induced BRET measurements were determined for each pathway to assess location dependent cAMP on the same day.
Results. Ligand-mediated cAMP was detected in the cytosol, plasma membrane, and endosomes with differing kinetic profiles and pharmacological parameters in response to GIP with the GIPR and GLP-1(7-36)NH2 with the GLP-1R.
Discussion. We have created stable cell lines expressing localised BRET biosensors for cAMP measurements. These cell lines will be used to characterise the responses of GLP-1R and GIP with various peptide ligands to determine the impact of their subcellular downstream cAMP signalling.
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